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m&T% i ] wiws/s* t w-mixfotg torn © <z>»« &***tn? ^ s — m*3t 

r**^i:?:>SJS5-&TAl x Ga y In z N(fe^Lx+y+z=l, x>0)ffll&xfcr* 
$ i± 6 d £ £ I" -6 1 1 ivj£gft4&ll!!©£l3t#&. 

[Sf##3] f&fEAl x Ga y In z N(fc£l,x+y+z=l, x>0)M£> c fU fc&fKffi^MX 

[f»^4] |tfffiAl x Ga y In 2 N(fc^Ux+y+z=l, x>0)Jg| it Al 2 
0 3 , SiC, NdGaOg, LiGaOg, ZnO, MgO* fettMgAl 2 0 4 <7)^l»g|l3l*i: "T S i i: & 
4#»fc-f 5ft#£ 1 ~ 3 <o^*ijb^cSB«©IIIV3»S'fb*lll©fS5t^f*6. 

[ff##5] |fffBAl x Ga y In z N(fe^Ux+y+z=l, x>0)BI£J&:R 2 ^7 
T>rrl£**#©^®iCAl x Ga y In z N(fc«bx+y+z=l)|R*fettZnOK&X^^^^ 
* ;i/J*« 3 it h -t -5 d h * mm. Z. ? 5 1 ~ 3 ©ra*l*MCffi«0> 1 1 1 V 

[ft#3(6j t&fBAl x Ga y In z NK?r, Al x Ga y In 2 N(fc£ Lx+y+z=l, x>0. 5)^^"T 
[fM7] tufHAl x Ga y In z Nl^$:, A INK £ "T £ i il £ * 1 ~ 5 

®-fRr*i^ic8S«©iiiviR^b«jiK©»{3t^t£. 

8 ] Jfrftft&ffiXfcT * * */ -V ;b^^iC <tot £S±tCAl x Ga y In z N(fc £ 
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Lx+y+z=l, x>0)|g£j&;R£-&&l£filC;!3V^, ftmzmW.H'P&< fc%T;i/S 

«&#t*n^m £ ^ f 3 1 1 ivfifcMsfclll© JS3ii6«. 

7. -fe > "9- £ ffi^J^<S v \ # (Dfrfo^ ft © *S & tftftli" * £ ^ l-SHtt b £ 

mm i o tela*© 1 1 1 vmmtmm<^m^mma 

[0 0 0 1] 

[^H±©f«M^i5P] #38H!fciU S^CD±(C, S«fflxtf^^i/^il/ (Hydr 
ide Vapor Phase E P itaxy:HVPE) QjlC J: o T 1 1 IV&gftftBI, #&CAl x Ga y In z N( 

& n jg -r s #> © $i s i c m -r s * cd t? & -5 „ 

[0 0 0 2] 

[«*©««] $$ft#-f*-K, * #-f*- Kfc£<D*:7 hxl/^ ban? 

^/W^lCfc^Ttt, 3£*_tlClIIVj£gfti»ll!l, #lCAl x Ga y In z N(fe^bx+y+z 
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X-TOffiW, i6 8«, (1 9 9 9) . p P 774~ lCfB«$tl 

[0 0 0 3] ^C/D^&TMi, ^MtCGaNf»BJ;&^Lfc'9-7T>rTS*S:rtfflJtC 
##bfcSJ£«WK:*f U ?A£JS£=£«U fc^ALTtft-ffctf 

S-B:S«fce»tcLTv%s^, -cDJ^&^nirxkmft^ffi^*^^ (Hy 
dride Vapor Phase Epitaxy: HVPE) &£V¥\£nX V>S. 

[0 0 0 4] ZKDHVPE&&, fi£5fctf)M0CVD (Metal Organic Chemical Vapor Depos 
ition)^V^£MOVPE(Metalorganic Vapor Phase Epi taxy)&JC.fcb / ^Tl!fc|gj§K# ; 
]«V^VO M0VPE^iC<J:oTGaNm^Xt: 0 ^^i/-Y;i/^^ 

[0 0 0 5] 

[IgB^^^-r^^^®] ±& Ufc J: SKHVPE&IC J: oTGaN& 

$ P> IC Z (Di&itTto ^ - 9 A £ T > ^-T ^ jKJCS S WCTf to ^ - * 
[0 0 0 6] bfrL&#£> 3<Z)J:e>^^T'AlNm?:«bTt;#tt©m^^ 
fc*gJH, «T© J: e» ftKB^ft 5 i JlJ^^^o fe. HVPEtSS:^aSi-*^j«*l± 
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[ooo7] 3*>tc ±&Lf~&oicMittr^m&<nttn£. y^ssis^Aici 

#xfc «fc o n-CM/S^ic «> left a-t * £ 

[0 0 0 8] ±3*bfcJ:^JCSliS^* c AlCl5V^»Cj:o'rJB63*lSrefiS:»St'r 
Sfc«>lC, &jS«&AlCl#;*fcJ:t3TJ«£S*lfcVvftff5K «*.tfBIHJ>SiNT?Jgfifc 

[0 0 0 9] ±&LfcrafflfcJ:» HVPE^iCi:oTAlN^§:ait: 0 ^^ri/-Y;i/^*$i± 
-5 iZ m % *l -5 *> © T* & < , -« tC HVPE& J: ^ T A 1 x Ga y I n z N ( £ L x+y+z 

[0 0 10] ##§0J!tf)Biftte* _hSzELfctE#<Draffl&«:#fcl/, AlCltfXtCfco 
TJ»£3ft5Bftft^3ll#<0*t#<fc U ESSIE'S £J9V*T, HVPE&lC J: o T3#'f£ 

#&#&Al v Ga In N(£f£Lx+y+z=l, x>0)R&lbf*#i/^M«fiS-ft*ii:*« 

x y z 

t?£ -5 1 1 1 mmtmwkowmij& * mm l £ ? t -r £ t> <z> -e& s . 

[ooii] #Lftm<Dfo<DMtQl** MC\X7>\z*vTl66-&&n&Wtib?r4M&<?> 

#M J: U j£ £ £ ^ £ fl^ T , HVPE& J: o T #'f£ it & A 1 x Ga y I n z N ( £ L x 
+y+z=i , x>o) R&xtT***/^ StSit^tSI 1 1 VJ&Sffc4&K©S!3& 
$IJB & £ft L J: e> i: 1" S % © If* -2) . 
[0 0 12] 

mm & -t z> t=. #> © 

#5§BJI tc J: -5 1 1 ivSKSfb«HR©Sa3t^astt, FMMJ&if fc*MWjRJS« £ <z> 19 © 

*i # rsi j c n -t m £ 4> * < * 7 ;i/ ^ - * ^ £ m & & -r £ t Pk iz t m 
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=1, x>0))SIS:Xtf ^^i/^^^tS^tMttStiOt^So 
[0 0 13] J:-5^*IS0^tcj;§lllv^^t:%m©$g^^lc^VNT«, «u 

Wit tc ffiffflr -t Z> o> ifi&M T* & £ . 

[0 0 14] ^WJCj:*IIIV»SftiftK©SSiS^^fe v ^^ b5« sa1 

x Ga In 2 N(fc£Lx+y+z=l, x>0)K& c WlCfBlfaLfeKi: bti^^*^^^ 
£-&£^£tfT*£So Al x Ga y In z N(fe«bx+y+z=l, x>0)JKS:^S-&*IS 

jRli, A1 2 0 3 , SiC, NdGaOg, LiGaOg, ZnO, MgO* fel±MgAl 2 d 4 ©#*§l&S«i: 
■T-5*\ t77>f TH«*#©*®JCAl x Ga y In z N(fceLx+y+z=l)JR*fcttZnOR 

^©^®{CAl x Ga y In 2 N(fcfcLx+y+z=l)M*feliZnOK^Xtf^^^^;i/^^-& 
feS«&MV>S»^lCli> -tie.©Al x Ga y In z N(fe^Lx+y+z=l)|K*feliZnO|Rtt 
MOVPEjSStioT^ItSit^tS. 

[0 0 15] r©J:eift*^WtC*SIIIVi^Sft*K©l8ifi**S^^ v ^^ 
fBAl x Ga y In z NH&, Al x Ga y In z N(fc 1* bx+y+z=l , x>0. 5)R. f^fc^T^^- 

[00 16] £&IC, *ftm\t. j£ft&*MBx£***/*;W&gK«fco , t3S*± 
JCAl x Ga In z N(fe«Lx+y+z=l, x>0)K&fiJt*S**^*i-fe^"C» PWC»«£l 

[0017] z.(D&5te*ftwiz&zuivmmitwm(DW&^niz&^xte, m 
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[0018] mmwjxfo^£mmmixfomt<nm^fr*i£*&v* 
[0019] t&iatf^MSfc^®®***^^** T>^e-r, % 

[0020] *mw^±zuimmitmm(Dmmmmz&^xte. ttwixj&mt 

^©»«^*CT%**±K:*i«lS*lAl x Ga y Iii z M(feeLx+y+«-l. x>0)K©»tt 

[0 0 2 1 ] 

Bill *»^Ki«J:6IIIV»?S^*lK©ia5i««©-^ 
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[0 0 2 2] fcflW&JS* 1 l©««|JtCli, t7T^TiH 3 S*5pjC««Pf* 

[0 0 2 3] ««SJS*1 1ICS, #-M 6KJ:o"rff#LfcT/l/3-9A£ 
Ml 5fc£j£*£H 2 +HCl#;*&#A?"£fca©£l©*A«l M 8 

CJ:ot^U^;i/V-7^«l 7i:SJ»t*H 2 +HCl^S:#AtSfe«>© 
»2©«Af2 0i:fc«ttS. ift&Kl«J:tf*2©iAfl9fiJ:tf20fr 

fc#£lSLTAici#*#£J*S4x*i:#K, HCii:^v-9AAMi 

jSL-CGaCl#;*#£j£3;ri*. 

[0 0 2 4] ftffiJSJSt 1 l(Cli$e 3 lCNH 3 +H 2 +N 2 ^XSr#Al-«>fei?)<Z)^3<D 
tgAf 2 ltfStitStl, ±&UfcAlCl#*£J:tfGaCl#;*fcy:'^-Tfc#&J£ 
LTAlNfcJ:tfGaN#£j*3*U i^^^f7T^7iH 3 ©^ffilCXfcf* 

A^2 2lCli, N 2 #*#*AS*l*. r*l6(B*A«19~2 2tt, ^^«*S6 

«2 3 izmibfrtc.zn?n(DtfxmKmffi2ft-c^z> e 

£«1 3©^lSlCii«S*lSAlGaNKtt, c WtfllSffiKSiiCfclBfabfcHEfcfc 

[0025] wisfSf i nctt«i©Sfa*2 4#auis*i, *mwejs 

f 1 2iZ\*m2<Dm%& 2 5#3g»3*lTV^. SfclC 1 2 ©*fc 
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CiZtmL, TMI«c2 9 £ 1 0 0 0° ClCtttS. 33 
&&X$1Hi2<DT$- h 1 6fcJ:tf 1 8 X^ft^rwHCgtrgbTieS U 
[0 0 2 6] *ftWlZ&^Z\t. ±fcUfel*flLRJS*l 1 fcJMMEfc*! 2 £.(D 

[0 0 2 7] ^E^Cfc^Tte. i<7)J:e>tC^^«S-fe>*3 OlCfcoTHCl^f 
* ftfc h ^ iClt^ b fe ^ tt«W*"f , ' tf>HCl#*tf> 

[0028] *mw\*±&Ltc.mMMiz<Dfrm&znz*>(D'etete<* m&v>^ 

Blbfctf, -|KlC'Al x Ga y In z N(fc^bx+y+z=l, x>0)R4«fiS*SIi:^S, 
#tcr;b^^^A$:^^^i-6Al x Ga y In z N(fef£bx+y+z=l, x>0. 5)1*^ Al 

HK&^SlirS^i:^-??^*. ^7^7 (Al 2 0 3 ) KUKSSfi 

Slj©T*te&<. SiC, NdGaOg, LiGaOg, ZnO, MgO* fcttM»Al 2 0 4 ©##g||3£«i: 
-T^7b\ t7 7>f TS«*^©*®tCAl x Ga y In 2 N(fe«Lx+y+z=l)KiifettZnOIBt 

8 fflSE#2 001-307270 
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BODAl Galn,NIK*fettZnO|KttMOVPEi5SlCj:oT^«'rsr:i:«<T?#S. 

x y i 

[0 0 2 9] £<bic, ±^bfeiI#JtH ^f^«Siz>^S:^fc7K*^S:« 

[0 0 3 0] Ji^bfecfcdiC, ^WtC^SIIIVSKS-fbftlKDiaJt^feJ:^ 

* <Z) <7) @S £ b & # «b , ± HVPE& t: J: otI^#tt§:^t 

SAl Ga ln,N(fc£U+y+z=l, x>0))K«:££JCXtf* * */ * £ £ # 

x y z 

[Ell ] *»WK:J:*iiiv^g^lK©KMISfi©-^J6M©*^&^»BI^ 

ll WfflHSlS^ 12 MUMJS^, 13 14 -friz:/*, 

15 17 ^TU^A^M. l 6, l 8 K 

19-22 > 2 3 2 4, 2 5 

2 6, 2 7 M££g, 2 8 2 9 T«KfflMB«, 30 # 

3 2 m#^2|ta^ 3 3 «?g^S 
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mm] 

o Tff'fW&^&A^Ga Tn _N(fc It Ux+y+z=l , x>0) fi|£xlf#3f>>-Y ;i/^*"T * 

X & 

#19-21 *«TW(IISJ«^^fc*3R^f^fe«fc^7> i E-T^S:^r'V U T 
#*£-*tK:#AU #tJf&=gg2 6, 2 7iCio«l^^S«13« 

T Ggffl #li ftffiJM^ £ if U V ^ % (D £ Sit Z> . 
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